tion141 of 1 151 with 1,4-naphthoquinone (ET = 57 kcal mol-' ["l) at -30 "C gave the cyclobutane 13"]('t7%). Motivated by the work of Cantrell,["l we also employed 2-benzoylthiophene (62.6 kcal mol-' [' 'I) at room temperature as well as 2-acetylthiophene (64.5 kcal mol-' [' 'I) and 2-acetylfuran (64.9 kcal mo1-l [' 'I) (41 %) and 19 (9%) ['] (di-.n-methane rearrangement). Selected physical data for 13-19 are given in Table 1 .
We obtained no cycloadduct from 1 and cyclopent-2-en-lone (E, = 74 kcal mol-'
In conclusion, 1, too, can undergo photochemical cycloadditions, provided that the reaction partner has a triplet energy ET < 65 kcal mol-'. 120262-48-8; 8,120229-59-6; 13,120229-60-9; 14,120229-61-0; 15, 120229.62-I ; 16 isomer I. 120229-63-2; 16 isomer 2, 120328-38-3; 17, 120229-64-3; 18, 120262-49-9; 19, 120220-65-4; (MeCO j,, 431-03-8; (PhCO j2, 134-81-6; methylphenylglyoxylate, 15206-55-0; 1,4-benzoquinone, 106-51-4; chloranil, 118-75-2. 1,4-naphthoquinone, 130-15-4 ; 2-benzoylthiophene, 135-00-2; 2-acetylthiophene, 88-1 5-3; 2-acetylfuran, 1192-62-7; I-acetylnaphthalene. 941-98-0. Chem. Soc. 97 (1975) substrates. 1.4-Naphthoquinone and 1 -acetylnaphthalene were irradiated in a Rayonet-RPR 100 photoreactor with 350-nm and 300-nm light, respectively.
[5] We used I as a solution in hexane, which was diluted with the same or up to a fivefold quantity of benzene (experiments at room temperature) or toluene (experimentsat -30°C). The solutions, which were saturated with nitrogen before photolysis, were ca. 0.10 M in 1 and 0.05 M in the carbonyl compound.
[6] a) W. The first germirenes (germacyclopropenes) were synthesized by reaction of 3,3,6,6-tetramethyl-1-thiacyclohept-4-yne 1 with suitable precursors of dialkylgermylenes (dialkylgermanediyls);l'l 1 combines high reactivity of the C-C triple bond with steric shielding of the resulting addition product, thereby often making possible the synthesis of systems otherwise accessible only with difficulty. 12] Since, until recently, no addition reactions of stannylenes to C-C triple bonds had been de~cribed,'~] we allowed 1 to react with the stabilized diaminogermylene 214] as well as the diaminostannylene 314] and obtained, in addition to the digermacyclobutene 4, the first distannacyclobutene 5. Compounds 4 and 5 are both dispiro compounds.
Addition of 1 to the red solution of 3 in various solvents (benzene, THF, n-hexane, diethyl ether) resulted in immediate precipitation of a yellow solid, whose 'H and 13C NMR spectroscopic data in concentrated solution indicate the formation of the 1 : 2 adduct 5. In dilute solution, however, only the 'H NMR signals of the starting materials were observed; in the 13C NMR spectrum of 5, the signal for the sp-hybridized C atom of 1 was absent. Proof for the presence of an Sn-Sn bond was provided by the Il9Sn NMR spectrum, which showed a signal at 6 = + 155 (rel. to Sn(CH,),; J ( ' l g S n , "'Sn) = 3723 Hz). Compound 4 was synthesized in a similar way from 1 and 2. The results of the X-ray structure analyses of 4 and 5 are given in Figure 1 . They confirm the structure derived for 5 in solution. In both cases, there is a central four-membered ring containing two sp2-hybridized carbon atoms and two fourfold coordinated germanium or tin atoms, respectively. Whereas in 5 the nearly planar peripheral diazasilastanna four-membered rings are perpendicular to the completely planar central distannacyclobutene (5 has a C, axis in the crystal, the thiacycloheptene unit being disordered; only one of the two variants is shown in Fig. I ), the diazasilagerma four-membered rings in 4, which are also planar, are twisted of 1 and a dimer of 3 having an Sn-Sn double bond; since such dimers of 3 are not knownr7] whereas a stannirene has already been we believe that the pathway via 6 is more likely. Both pathways to the 1,2-digermacyclobutene are possible in the case of the dialkylgermylenes.
Phosphadistannacyclobutenes, however, are probably formed by 12 + 21 cycloaddition.'91 Experimental Procedure
